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Abstract
A unique feature of N = 6 conformal supergravity in three dimensions
is that the super Cotton tensor W IJKL can equivalently be viewed, via the
Hodge duality, as the field strength of an Abelian vector multiplet, W IJ .
Using this observation and the conformal superspace techniques developed
in arXiv:1305.3132 and arXiv:1306.1205, we construct the off-shell action for
N = 6 conformal supergravity. The complete component action is also worked
out.
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1 Introduction
Recently, we have constructed the superspace actions for three-dimensional (3D)
conformal supergravity theories with N < 6 [1], and also worked out the complete
component actions. Our construction made use of the novel off-shell formulation for
N -extended conformal supergravity presented in [2] and called 3DN -extended confor-
mal superspace.1 Upon degauging of certain local symmetries, conformal superspace
reduces to the conventional formulation for N -extended conformal supergravity [5, 6]
with the structure group SL(2,R)× SO(N ). However, the former formulation proves
to be much more efficient for addressing certain problems such as the construction of
conformal supergravity actions.
At the component level, the N = 1 and N = 2 supergravity actions given in
[1] coincide with those constructed in the 1980s in [7] and [8], respectively, using
the superconformal tensor calculus. But the off-shell N = 3, N = 4 and N = 5
supergravity actions were derived in [1] for the first time. The method employed in
[1] broke down for N > 5 due to a technical reason to be discussed below. In this note
1The 3D N -extended conformal superspace [2] is a generalization of the off-shell formulations for
N = 1 and N = 2 conformal supergravity theories in four dimensions [3, 4].
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we make use of a unique property of the N = 6 case to construct the corresponding
off-shell action from superspace. Upon reduction to components, our action coincides
with that found a week ago by Nishimura and Tanii [9] who used completely different
techniques.
This paper is organized as follows. In section 2 we briefly review N = 6 conformal
supergravity in superspace and then describe the unique feature of N = 6 conformal
supergravity. In section 3 we make use of this property to construct the off-shell
action for N = 6 conformal supergravity, both in superspace and in terms of the
component fields. The main results and their implications are discussed in section 4.
2 N = 6 conformal supergravity
We begin with a brief review of N = 6 conformal superspace following [2]. After
that we describe the unique feature of N = 6 conformal supergravity mentioned in
the introduction.
We consider a curved three-dimensional N = 6 superspaceM3|12, parametrized by
local bosonic (xm) and fermionic coordinates (θµI ), z
M = (xm, θµI ), where m = 0, 1, 2,
µ = 1, 2 and I = 1, · · · , 6. The N = 6 conformal superspace [2] is obtained by
gauging theN = 6 superconformal algebra osp(6|4,R) and then imposing appropriate
constraints. The covariant derivatives have the form
∇A = EA
M∂M−ωA
bXb = EA
M∂M−
1
2
ΩA
abMab−
1
2
ΦA
PQNPQ−BAD−FA
BKB . (2.1)
Here EA = EA
M(z)∂M is the inverse supervielbein, Mab are the Lorentz genera-
tors, NIJ are generators of the SO(6) group, D is the dilatation generator and
KA = (Ka, S
I
α) are the special superconformal generators.
2 The complete set of
the generators of osp(6|4,R) consists of X a˜ = (PA, Xa), where PA = (Pa, Q
I
α) are the
super-Poincare´ generators.
The Lorentz generators obey
[Mab,Mcd] = 2ηc[aMb]d − 2ηd[aMb]c , (2.2a)
[Mab,∇c] = 2ηc[a∇b] , [Mαβ ,∇Iγ ] = εγ(α∇
I
β) . (2.2b)
2As usual, we refer to Ka as the special conformal generator and S
I
α as the S-supersymmetry
generator.
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The SO(6) and dilatation generators obey
[NKL, N
IJ ] = 2δI[KNL]
J − 2δJ[KNL]
I , [NKL,∇
I
α] = 2δ
I
[K∇αL] , (2.3a)
[D,∇a] = ∇a , [D,∇
I
α] =
1
2
∇Iα . (2.3b)
The special conformal generators KA transform under Lorentz and SO(6) transfor-
mations as
[Mab, Kc] = 2ηc[aKb] , [Mαβ , S
I
γ ] = εγ(αS
I
β) , (2.4a)
[NKL, S
I
α] = 2δ
I
[KSαL] , (2.4b)
while under dilatations as
[D, Ka] = −Ka , [D, S
I
α] = −
1
2
SIα . (2.5)
Among themselves, the generators KA obey the algebra
{SIα, S
J
β} = 2iδ
IJ(γc)αβKc . (2.6)
Finally, the algebra of KA with ∇A is given by
[Ka,∇b] = 2ηabD+ 2Mab , (2.7a)
[Ka,∇
I
α] = −i(γa)α
βSIβ , (2.7b)
[SIα,∇a] = i(γa)α
β∇Iβ , (2.7c)
{SIα,∇
J
β} = 2εαβδ
IJ
D− 2δIJMαβ − 2εαβN
IJ . (2.7d)
The remaining (anti-)commutators are not essential here and may be found in [2].
Under the supergravity gauge group, the covariant derivatives transform as
δG∇A = [K,∇A] , (2.8)
where K denotes the first-order differential operator
K = ξC∇C +
1
2
ΛabMab +
1
2
ΛIJNIJ + ΛDD+ Λ
AKA . (2.9)
Covariant (or tensor) superfields transform as
δGT = KT . (2.10)
The covariant derivatives obey the (anti-)commutation relations of the form
[∇A,∇B} = −TAB
C∇C −RAB
aXa
= −TAB
C∇C −
1
2
R(M)AB
cdMcd −
1
2
R(N)AB
PQNPQ
− R(D)ABD−R(S)AB
γ
KS
K
γ − R(K)AB
cKc , (2.11)
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where T is the torsion, and R(M), R(N), R(D), R(K) are the curvatures.
The algebra of covariant derivatives corresponding to N = 6 conformal supergrav-
ity is
{∇Iα,∇
J
β} = 2iδ
IJ∇αβ + iεαβW
IJKLNKL −
i
3
εαβ(∇
γ
KW
IJKL)SγL
+
1
24
εαβ(γ
c)γδ(∇γK∇δLW
IJKL)Kc , (2.12a)
[∇a,∇
J
β ] =
1
6
(γa)βγ(∇
γ
KW
JPQK)NPQ
−
1
24
(γa)βγ(∇
γ
L∇
δ
PW
JKLP )SδK
−
i
240
(γa)βγ(γ
c)δρ(∇
γ
K∇
δ
L∇
ρ
PW
JKLP )Kc , (2.12b)
[∇a,∇b] =
1
48
εabc(γ
c)αβ
(
i(∇αI∇
β
JW
PQIJ)NPQ
+
i
5
(∇αI∇
β
J∇
γ
KW
LIJK)SγL
+
1
60
(γd)γδ(∇
α
I∇
β
J∇
γ
K∇
δ
LW
IJKL)Kd
)
, (2.12c)
where W IJKL = W [IJKL] is the super Cotton tensor, which is a completely antisym-
metric primary superfield of dimension 1,
SPαW
IJKL = 0 , DW IJKL =W IJKL . (2.13)
It satisfies the Bianchi identity
∇IαW
JKLP = ∇[IαW
JKLP ] −
4
3
∇αQW
Q[JKLδP ]I . (2.14)
The N = 6 case is special because it has the important property that the Hodge
dual of the Cotton tensor
W IJ :=
1
4!
εIJKLPQWKLPQ (2.15)
satisfies the Bianchi identity for the field strength of an Abelian N = 6 vector multi-
plet3
∇[IαW
JK] = ∇[IαW
JK] −
2
5
δI[J∇αLW
K]L . (2.16)
Therefore, associated with the N = 6 Weyl multiplet is a uniquely defined Abelian
N = 6 vector multiplet.
3The N -extended vector multiplet in conformal superspace is described in [2].
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As a result we can use W IJ to define a closed two-form F = 1
2
EB ∧ EAFAB,
dF = 0, with components
F Iα
J
β = −2iεαβW
IJ , (2.17a)
Fa
I
α =
1
5
(γa)α
β∇βJW
IJ , (2.17b)
Fab = −
i
120
εabc(γ
c)αβ[∇Kα ,∇
L
β ]WKL . (2.17c)
It is the field strength of the vector multiplet. We associate with the field strength F
a gauge one-form A,
F = dA . (2.18)
It is the existence of this gauge one-form which distinguishes the N = 6 case from
the N < 6 cases.
3 Conformal supergravity action
In this section, we start by recalling the method to construct the N < 6 conformal
supergravity actions employed in [1]. After that, we present a generalization of the
method that is suitable in the N = 6 case.
3.1 Construction of N < 6 conformal supergravity actions
The idea of the method employed in [1] is to look for two solutions, ΣCS and ΣR,
to the superform equation
dΣ = 〈R2〉 , (3.1)
where4
〈R2〉 := Rb˜ ∧Ra˜Γa˜b˜ , d〈R
2〉 = 0 (3.2)
and Γa˜b˜ denotes a properly normalized Cartan-Killing metric of the N -extended su-
perconformal algebra; the explicit form of 〈R2〉 is
〈R2〉 = −R(N)IJ ∧ R(N)IJ . (3.3)
4Following the notation of [1], we define Ra˜ := (R(P )A, Ra) where R(P )A := TA − TˆA and TˆA
is the flat superspace torsion.
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One solution is always the Chern-Simons formΣCS which exists for anyN . Its explicit
form is found to be
ΣCS = −Rˆ
a ∧ Ωa −
1
6
Ωc ∧ Ωb ∧ Ωaεabc − 4iE
a ∧ FαI ∧ FβI (γa)αβ − Rˆ
IJ ∧ ΦIJ
+
1
3
ΦIJ ∧ ΦI
K ∧ ΦKJ + 2E
a ∧ Fa ∧ B − 2E
α
I ∧ F
I
α ∧ B + exact form , (3.4)
where
Rˆab := dΩab + Ωac ∧ Ωc
b , RˆIJ := dΦIJ + ΦIK ∧ ΦK
J (3.5)
correspond to the Riemann and SO(N ) curvature tensors. The other solution is the
so-called curvature induced form ΣR such that its components are constructed in
terms of the super Cotton tensor and its covariant derivatives. It turns out that ΣR
exists for N < 6 (in the cases N = 1 and N = 2, ΣR vanishes), see [1] for more
details.
The difference
J = ΣCS −ΣR (3.6)
is a closed three-form which may be used to construct a locally supersymmetric action
S =
∫
M3
J =
∫
d3x e ∗J|θ=0 ,
∗J =
1
3!
εmnpJmnp . (3.7)
This action principle is not applicable for N ≥ 6 since ΣR does not exist. However,
in the N = 6 case there is a way out and that is to make use of the closed two-form
(2.17) constructed in terms of the vector multiplet field strength W IJ , eq. (2.15).
3.2 Modified N = 6 curvature induced form
In the N = 6 case, we can modify the superform equation (3.3) to
dΣ = −R(N)IJ ∧ R(N)IJ −AF ∧ F , (3.8)
where A is some constant we will determine. Here F is the closed two-form (2.17).
The Chern-Simons solution is now modified to
ΣCS = −Rˆ
a ∧ Ωa −
1
6
Ωc ∧ Ωb ∧ Ωaεabc − 4iE
a ∧ FαI ∧ FβI (γa)αβ − Rˆ
IJ ∧ ΦIJ
+
1
3
ΦIJ ∧ ΦI
K ∧ ΦKJ + 2E
a ∧ Fa ∧ B − 2E
α
I ∧ F
I
α ∧ B −AF ∧A
+ exact form . (3.9)
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We may now attempt to find a covariant solution to eq. (3.8) which will also
be called the curvature induced form and denoted ΣR. We make the ansatz for the
lowest components5
ΣIα
J
β
K
γ = 0 , Σa
J
β
K
γ = i(γa)βγ(Aδ
JKW PQWPQ +BW
JPWKP ) , (3.10)
with A and B some constants to be determined, and turn to analyzing the superform
equation (3.8) by increasing dimension.
At the lowest dimension we find that we must set A = −2 and
Σa
J
β
K
γ = 8i(γa)βγ(W
JPWKP −
1
4
δJKW PQWPQ) . (3.11a)
The higher dimension components are found to be
Σab
K
γ = −2εabc(γ
c)γ
δ
(
∇[Kδ W
PQ]WPQ −
2
5
∇Pδ WQPW
QK
)
, (3.11b)
Σabc = iεabc
(1
5
∇γI∇γKW
JKWIJ +
1
3
∇γ[IW JK]∇γ[IWJK] −
2
25
∇γIW
KI∇JγWKJ
−
i
3
εIJKLPQWIJWKLWPQ
)
. (3.11c)
To derive these results, we have made use of the following consequences of the Bianchi
identity (2.16):
∇Iα∇βKW
JK =
1
2
εαβ∇
γ[I∇γKW
J ]K − 5i∇αβW
IJ +
1
6
δIJ∇(αK∇β)LW
KL , (3.12a)
∇γP∇
P
γW
IJ =
2
5
∇γ[I∇γKW
J ]K − 4iW IJKLWKL , (3.12b)
∇Iα∇
[J
β W
KL] = ∇[I(α∇
J
β)W
KL] +
3
10
εαβδ
I[J∇γK∇γPW
L]P
+ 3iδI[J∇αβW
KL] + 6iεαβW
PI[JKWL]P . (3.12c)
Now, the closed three-form J = ΣCS − ΣR generates a locally supersymmetric action
according to the rule (3.7).
3.3 The component action
The complete component analysis of the N -extended Weyl multiplet was given in
[1]. Here we specialize to the N = 6 case where the auxiliary fields coming from the
5When referring to components of the curvature induced form we denote ΣR by Σ to avoid
awkward notation.
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super Cotton tensor are defined as:
wIJKL :=WIJKL| ≡
1
2
εIJKLPQw
PQ , (3.13a)
wα
IJK := −
i
6
∇αLW
IJKL| ≡
1
3!
εIJKLPQw˜αLPQ , (3.13b)
yIJKL :=
i
3
∇γ[I∇γPW
JKL]P | ≡
1
2
εIJKLPQyPQ , (3.13c)
Xα
I1···I5 := i∇[I1α W
I2···I5] ≡ εI1···I5JXαJ . (3.13d)
These definitions agree with [10, 11]. There is also an additional component field
Xαβ
I1···I6 := i∇[I1(α∇
I2
β)W
I3···I6] = −εI1···I6Fαβ|. However, this field turns out to be a
composite object as it is the component U(1) field strength Fab up to contributions
involving the gravitino:
Fab| = Fab + iψ[a
β
J(γb])β
γXγ
J −
1
2
iψ[a
α
Iψb]αJw
IJ , Fab := 2ea
meb
n∂[mAn] . (3.14)
As the action is invariant with respect to the gauge transformations (2.8) up to a
total derivative, it follows that the dependence on bm must drop out. Equivalently, we
can simply adopt the K-gauge bm = 0. Using the action (3.7) and the Chern-Simons
form (3.9), we find the Chern-Simons contribution to be
SCS =
1
4
∫
d3x e εabc
(
ωa
fgRbcfg −
2
3
ωaf
gωbg
hωch
f −
i
2
Ψbc
α
I (γd)α
β(γa)β
γεdefΨef
I
γ
− 2Rab
IJVcIJ −
4
3
Va
IJVbI
KVcKJ + 4FabAc
)
, (3.15)
where the component curvatures Rab
cd and Rab
IJ are defined as
Rab
cd := 2ea
meb
n∂[mωn]
ab − 2ω[a
cfωb]f
d , (3.16a)
Rab
IJ := 2ea
meb
n∂[mVn]
IJ − 2V[a
IKVb]K
J . (3.16b)
Using the formula
1
3!
εmnpΣmnp| =
1
3!
εmnpEp
CEn
BEm
AΣABC |
=
1
3!
εabc
(
Σabc|+
3
2
ψa
α
IΣ
I
αbc|+
3
4
ψb
β
Jψa
α
IΣ
I
α
J
βc|
+
1
8
ψc
γ
Kψb
β
Jψa
α
IΣ
I
α
J
β
K
γ |
)
(3.17)
for the component projection of a three-form along with the explicit expressions for
the components of ΣABC , we find
1
3!
εmnpΣmnp| = y
IJwIJ +
4i
3
w˜αIJKw˜αIJK − 2iX
γ
KX
K
γ +
2
3
εIJKLPQwIJwKLwPQ
+ 2iψa
α
I (γ
a)α
β(w˜β
IJKwJK +XβJw
IJ)
− iεabc(γa)αβψb
α
I ψc
β
J(w
IKwJK −
1
4
δIJwKLwKL) , (3.18)
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where we have used the relations
w˜α
IJK = −
i
2
∇[IαW
JK]| , (3.19a)
yIJ = −
i
5
∇γ[I∇γPW
J ]P | −
1
2
εIJKLPQWKLWPQ| , (3.19b)
Xα
I = −
i
5
∇αJW
IJ | . (3.19c)
Combining this result with the Chern-Simons contribution gives the full action
S =
1
4
∫
d3x e
{
εabc
(
ωa
fgRbcfg −
2
3
ωaf
gωbg
hωch
f −
i
2
Ψbc
α
I (γd)α
β(γa)β
γεdefΨef
I
γ
− 2Rab
IJVcIJ −
4
3
Va
IJVbI
KVcKJ + 4FabAc
)
− 4yIJwIJ −
16i
3
w˜αIJKw˜αIJK + 8iX
γ
KX
K
γ −
8
3
εIJKLPQwIJwKLwPQ
− 8iψa
α
I (γ
a)α
β(w˜β
IJKwJK +XβJw
IJ)
+ 4iεabc(γa)αβψb
α
Iψc
β
J(w
IKwJK −
1
4
δIJwKLwKL)
}
. (3.20)
Our choice of normalization for the auxiliary fields allows a simple truncation to
lower values of N . From the above action one can truncate the auxiliary fields to
N = 5 by taking (with I, J,K = 1, 2, 3, 4, 5)
wIJ −→ 0 , w˜α
IJK −→ 0 , Xα
I −→ 0 , yIJ −→ 0 ,
wI6 −→ wI , w˜α
IJ6 −→ wα
IJ , yI6 −→ yI
}
. (3.21)
For the gauge fields one must switch off the U(1) gauge field Ab −→ 0, while truncation
is obvious for the other gauge fields. The N < 5 cases can be obtained via the
truncation procedure given in [1].
4 Discussion
Our component action for N = 6 conformal supergravity (3.20) agrees with that
derived recently in [9], where alternative techniques were used involving the consistent
truncation of the off-shell multiplet of N = 8 conformal supergravity [12]. It also
correctly reduces to the action forN = 5 conformal supergravity [1] via the truncation
procedure (3.21). Eliminating the auxiliary fields is equivalent to removing the last
three lines in (3.20). The resulting on-shell action for N = 6 conformal supergravity
does not agree with that obtained in [13, 14] by gauging the N = 6 superconformal
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algebra in x-space (the action given in [13, 14] does not contain the U(1) Chern-Simons
term). Instead it coincides with the action given in [15].
In conclusion, we comment on the structure of a supercurrent multiplet associated
with a superconformal matter theory coupled to N -extended conformal supergravity
(see also [2]). In general, the supergravity-matter system is described by an action of
the form
S =
1
κ
SCSG + Smatter , (4.1)
where SCSG denotes the conformal supergravity action and Smatter the matter action.
The conformal supergravity equation is
1
κ
W + T = 0 . (4.2)
Here W is the N -extended super Cotton tensor (with its indices suppressed) and T
the matter supercurrent multiplet. The supercurrent has the same algebraic type as
W and obeys the same differential constraints W is subject to. For any N , the super
Cotton tensor (and also the supercurrent) is a conformal primary superfield,
SIαW = 0 , DW = ∆WW , (4.3)
with ∆W the dimension of W . We now recall the structure of W for various values
of N following [2].
The N = 1 super Cotton tensor [16] is a completely symmetric spinor Wαβγ of
dimension 5/2. It obeys the conformally invariant constraint
∇αWαβγ = 0 . (4.4)
In the N = 2 case, the super Cotton tensor [17, 18] is a completely symmetric spinor
Wαβ of dimension 2. The corresponding conformally invariant constraint is
∇αIWαβ = 0 . (4.5)
In the N = 3 case, the super Cotton tensor is a symmetric spinor Wα of dimension
3/2. It obeys the conformally invariant constraint
∇αIWα = 0 . (4.6)
ForN > 5, the super Cotton tensor [5, 6] is a completely antisymmetric tensorW IJKL
of dimension 1. It obeys the conformally invariant constraint
∇IαW
JKLP = ∇[IαW
JKLP ] −
4
N − 3
∇αQW
Q[JKLδP ]I . (4.7)
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In the N = 4 case, the super Cotton tensor is equivalently described by a scalar
primary dimension-1 superfield W IJKL := εIJKLW . The corresponding conformally
invariant constraint is
∇αI∇JαW =
1
4
δIJ∇αP∇
P
αW . (4.8)
As we have demonstrated, the specific feature of the N = 6 case is that the super
Cotton tensor is equivalent to the U(1) vector multiplet field strength (2.15). There-
fore, the N = 6 supercurrent T IJ has the same multiplet structure. This agrees with
the Nishimura-Tanii analysis [9] of the supercurrent of the ABJM model [19] coupled
to conformal supergravity.
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A The supersymmetry transformations
In this appendix we present the complete Q- and S-supersymmetry transforma-
tions for the component fields of the Weyl multiplet for N = 6. The component
action (3.20) is manifestly supersymmetric by virtue of our superspace construction.
We refer the reader to [1] for details on the component projection rules and the precise
definition of the gauge component fields.
The Q-supersymmetry transformations of the connections are
δQ(ξ)em
a = iψm
αI(γa)α
βξIβ , (A.1a)
δQ(ξ)ψm
αI = 2Dmξ
αI = 2∂mξ
αI + ωm
α
βξ
βI + bmξ
αI − 2Vm
I
Jξ
αJ , (A.1b)
δQ(ξ)bm = −φm
αJξαJ , (A.1c)
δQ(ξ)Vm
IJ = 2φm
α[IξJ ]α −
i
2
εIJKLPQψm
α
KξαLwPQ −
i
3
εIJKLPQξαK(γm)α
βw˜βLPQ , (A.1d)
δQ(ξ)ωm
ab = −εabcφm
αI(γc)α
βξβI , (A.1e)
δQ(ξ)φm
αI = −2iξβI(γb)β
αfm
b +
1
3
εIJKLPQψm
β
JξβKw˜
α
LPQ
+iξβJ(γm)β
γ(γc)γ
αR(N)cJI | , (A.1f)
11
δQ(ξ)fm
a =
i
2
ψm
α
I ξαJR(N)
aIJ |+ ξαI (γm)α
βR(S)aIβ| , (A.1g)
δQ(ξ)Am = −iξ
α
K(γm)α
βXβ
K − iψm
β
JξβKw
JK . (A.1h)
Here we have made use of the covariant derivative
Da = ea
mDm = ea
m(∂m −
1
2
ωm
bcMbc −
1
2
Vm
IJNIJ − bmD) (A.2)
and the following results for the projection of the SO(6) and S-supersymmetry cur-
vatures
R(N)ab
IJ | = Rab
IJ + 2ψ[a
α[Iφb]
J ]
α +
i
3
εIJKLPQψ[a
β
K(γb])β
γw˜γLPQ
−
i
4
εIJKLPQψ[a
β
Kψb]βLwPQ , (A.3a)
R(S)cαI | = e[a
meb]
nDmφn
α
I + iψ[a
β
I fb]
c(γc)β
α −
i
2
ψ[a
βJ(γb])β
γ(γc)γ
αR(N)cJI |
+
1
12
εIJKLPQψ[a
βJψb]
K
β w˜
αLPQ . (A.3b)
The curvature tensors R(N)cIJ and R(S)cIα in eqs. (A.1f), (A.1g) and (A.3b) are the
Hodge-duals of R(N)ab
IJ and R(S)ab
I
α, respectively.
6 The S-supersymmetry trans-
formations of the connections are
δS(η)em
a = 0 , (A.4a)
δS(η)ψm
αI = −2i ηβI(γm)β
α , (A.4b)
δS(η)bm = ψm
αIηαI , (A.4c)
δS(η)Vm
IJ = 2ψm
α[IηJ ]α , (A.4d)
δS(η)ωm
ab = −εabcψm
αI(γc)α
βηβI , (A.4e)
δS(η)φm
αI = 2Dmη
αI = 2∂mη
αI + ωm
α
βη
βI − bmη
αI − 2Vm
I
Jη
αJ , (A.4f)
δS(η)fm
a = iφm
αI(γa)α
βηβI , (A.4g)
δS(η)Am = 0 . (A.4h)
It should be pointed out that all the auxiliary fields defined in (3.13), as well as the
Cottino wαβγ
I and Cotton wαβγδ tensors [1], are ordinary primary fields annihilated
by the special conformal generator Ka.
Along with the transformation laws of the gauge fields of the Weyl multiplet it is
necessary to have the transformation rules of the auxiliary fields given by eqs. (3.13)
and (3.19). Their Q- and S-supersymmetry transformations are
δQ(ξ)w
IJ = 2iξαKw˜α
KIJ − 2iξα[IXα
J ] , (A.5a)
6Given a two-form Fab, its Hodge-dual is F
c = 1
2
εcabFab.
12
δS(η)w
IJ = 0 , (A.5b)
δQw˜α
IJK =
1
4
(γa)αβξ
β
P ε
PIJKSTR(N)aST |+
3
2
(γa)αβξ
β[I∇ˆaw
JK] −
3
4
ξ[Iα y
JK] , (A.5c)
δSw˜α
IJK = 3iη[Iαw
JK] , (A.5d)
δQXα
I = ξγIFγα| −
1
2
ξβKy
KI − ξγK∇ˆγβw
KI +
1
4
εIJKLPQξαJwKLwPQ , (A.5e)
δSXα
I = 2iηαKw
IK , (A.5f)
δQy
IJ = −4iξγ[I∇ˆγβX
βJ ] + 4iξγK∇ˆγ
βw˜β
KIJ +
4i
3
ξ
γ
Kw˜γ
MNP εMNP
K[I
Qw
J ]Q
−
4i
3
w˜γMNP wQS ε
MNPQS[IξγJ ] , (A.5g)
δSy
IJ = −4ηδ[IXJ ]δ − 4η
δ
Lw˜δ
LIJ , (A.5h)
where we have defined
∇ˆaw
IJ := Daw
IJ − iψa
γ
Kw˜γ
KIJ − iψa
γ[IXγ
J ] , (A.6a)
∇ˆaX
βJ := DaX
βJ −
1
2
ψa
J
γF
βγ|+
1
4
ψa
β
Ly
LJ +
1
2
(γb)βγψaγL∇ˆbw
LJ
+
1
8
(γa)αβε
JKLPQSψa
β
KwLPwQS + i(γ
a)αβφa
β
Lw
JL , (A.6b)
∇ˆaw˜β
IJK := Daw˜β
IJK −
1
8
(γb)β
γεIJKLPQψaγLR(N)bPQ|+
3
8
ψa
[I
β y
JK]
+
3
4
(γb)β
δψaδL∇ˆbw
[IJδK]L −
3i
2
φa
[I
βw
JK] . (A.6c)
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